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FOREWORD To VOLUME Ir 


‘The Advanced Reconnaissance System (Weapon System 117L) consists 
of a satellite Vehicle which can perform visual, electronic » and | 
infrared reconnaissance, together with the necessary system Of ground 


| Stations, data Processing centers, and training facilities, | 
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Development Command : Lockheed Aircraft Corp. 
| Missile Systems Division 


9. DIRECTING AGENCY | 
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20. REQUIREMENT AND/op JUSTIFICATION _ ee: ae | | 
&. The ground Support and training subsystem Provides facilities for vehicle 
| launching » logistical methods and Procedures, systen and co 
ing, and Component evaluation testing. This subsystem identifies | 
Specialized ground handling, check out, test equipment, and processing 
necessary to Prepare the ARS vehicle for flight evaluation ; 
by training programs qualifie 7 
‘Operations. 
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~ checkout procedures. Programs will also be initiated to correct any 
deficiencies in reliability, human factors and personnel safety. 


ela. Summary of Operational Scheme - 


The ultimate. attainment of a facility, with supporting equipment o- 
which insures an acceptable logistics plan and provides methodical 
assembly, pre-launch checkout, handling and erecting the ARS booster- 
vehicle combination on the firing pad is the primary objective of 7 

_ this subsystem. i | A - | 















Prior to. the acceptance of 4 final scheme, many preliminary steps 

_ Must be analyzed and either accepted, modified, or discarded. ‘The > 
_ &tep-by-step analysis commences with the first fabrication of a 
flight -hardware article and continues through flight test to data 
processing and assimilation. First fabrication of flight hardware 
assumes that component testing and evaluation have been accomplished 
in order to select and modify camponents and to ensure their relia- 


‘bility, - For the most part ‘Compotient testing and eve uation will 2 kia 


_ occur at "in-plant" test facilities. These test facilities are 
‘Various laboratories devoted to testing such elements as telemetry, 
transducers, gyros » controls, computers » 4nd other electronic ang 

| electromechanical components. | 7 * 8 | 


Fabrication and assembly facilities present no unusual requirements — 
that need be detailed here » Since vehicles will be transported fully 
assembled to the various Sites. . | _ 


A Captive System Test Facility will be required for complete ARS 


required at AFMIC, Patrick AFB, Florida. Tests that will be con- - 
ducted at this facility include the initial non-orbiting and early 


orbit programs. 


The requirements for launching of more advanced non-orbiting » orbit 
tests, and operational test vehicles » dictate the need for an alter- 
‘Date launching Site, separate from AFMTIC. Consideration has been) 
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| Indoctrination of personnel assigned to duty at the facilities will 
be the first 


step toward satisfying the ground support. requirements, 


This will be accomp Lished by integrating these personnel in the de- 
8ign fabrication and liaison groups in their particular fields to 
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In-Plant Facilities | 
: 
Contractor: Lockheed. Aircraft Corporation, Missile Systems 


of considerable specialized equipment. 


The normal facility expansion will include electronic » tele-~- — 
metry, gyro simulators, ‘Propulsion components, structures, 
materials, environmental and control test. equipment. The re- 
quirements for specialized facilities include &yro environ- 
ment tables, rapid altitude chambers, electronic system 
checkout consoles » hazardous fuel chemistry and material 
testing, and, to the extent possible, a complete orbit en- 
virenment test Chamber. ‘The basic Philosophy of all in- 
plant facilities is to provide services to duplicate in- 
flight conditions on the ground ° 7 


Captive System Test Facility | 


Contractor: Lockheed Aircraft Corporation, Missile Systems 
Division; Ralph M. Parsons Co., Holmes & Narver, 
Sverdrup & Parcel. | 7 
The facility for Supporting tests of the Propulsion system, 
vehicle system, and hazardous components is to be isolated | 
from the general manufacturing and office areas in the | 
interest of safety. Tt will probably be located within | 
reasonable proximity of the San Francisco Bay Area. This 
facility is to be divided into three sections, (1) vehicle 


PREVIOUS EDITIONS 
OF THIS FORM MAY 7 : — 
BE USED, ‘ , Pace T=3 or 8 pages 


MISSILE SYSTEMS DIVISION 








R&D PROJVECT CARD © ae | 
UATION SHEET meee SECURITY CLASSIFICATION 
1. PROJECT TITLE 


GROUND SUPPORT AND TRAINING SUBSYSTEM FoR 
_ ADVANCED RECONNAISSANCE SYSTEM (Unc1 ) 


CONTIN 








OD 


.3- - &e 


be 


AL a. 


Form 
Fee 33 


b. 


613-] 


LOCKHEED AIRCRAFT CORPORATION 





/—-MSD-2011 









2. SECURITY OF 


3. PROJECT NUMBER 
PROJECT ; 















tom 
S. REPORT DA 


dl 
poe aad 













TE . 


| ot ee | l November 1956 
and propulsion, (2) components and hazard, and (3) a central 
instrumentation data acceptance office. a 


- Basic vehicle system, propulsion system and full environentel 


(altitude, etc.) testing will be centered around a single 
control building. Provision for control booths » Offices, 


shops and local fuel support control will be in ‘this building, 


Four pads are Planned in this area to be Operated as desired, 


The component and hazard area is to be devoted to testing 
materials, auxiliary power unites in suitable altitude chambers, 
camponents, pneumatic devices under radiation and Similar — 
conditions. The general arrangement again is to be based upon 


The cent = ins — etitation and data facility eis, ee dle ali” yeti becca: 8 
_ information fram the various areas. -Multiple quick-look, — : 


control data recorders, "gO no-go" inspection control and 
tape recorders will be provided. The existing computers will 
be utilized for reduction and analysis. a 


ld 


Contractor; Lockheed Aircraft Corporation, Missile Systems 


_ Division, and Government Furnished. Equipment. 


The initial flight program of the early vehicles will be 
activated at AFMIC, Florida. Facilities required for this 
program are independent of existing X-17. Facilities. One- 


half of a Missile Assembly Building, approximately 17,000 sq. 


tt., is required for assembly and checkout of all vehicles. 


Launching Support for this program will be on a joint use 
basis with the WS-1O7A program. . Specifically, common use of 


Alternate Launch Site - West Coast I0c 
. 


Contractor: Lockheed Aircraft Corporation, Missile Systems 
Division, and Government Furnished Equipment. 
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-carporated. . The major difference will be the emphasis On. - 
data acquisition and reduction as Opposed to in-flight track. 


To support the sixty personne] required in the test operations 
it is estimated that an additional 300 people will be re- 
quired for program support at the Alternate Site. As the 
program reaches operational use » the site should include two 
launching pads » & blockhouse, data and telemetering -building, 
assembly building, control equipment, electronic equipment, 
fuel and oxygen storage, generator plant, complete internal — 
communication, outside communication, range safety, housing, 
ground equipment, air conditioning of critical areas, trans~ 
portation and special electronic, radar and miclear equipment. 
The West Coast I0C Site at Camp Cooke appears acceptable 
although details are still being resolved, 


9+ &- Yehicle Intercept, Control and Data Stations 


b.. Contractor: - Lockheed Aircraft Corporation, Missile Systems 
sd Division and Government Furnished. Equipment. 


‘Of the vehicle are of primary consideration. As a result of | 
studies conducted in this regard and described in detail in| 
the second Pied Piper Quarterly Progress Report, locations 
have been tentatively selected. for installation in the 
Northeastern USA, Northwestern USA, South Central USA, and in 
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Cc. Tentative requirements for a central data assimilation center 

are. presented in the volume describing Subsystem I, Ground © 
Data Processing. In general, it is expected that the facil- 
ities will be operated by contractor personnel in order to 
Provide a stable organizational structure. Location of the 
facility has not been suggested pending operational analysis 
to determine the best sites; however, it should be where 

_ transportation for both military and contractor personnel is 
readily availeble. This includes an a@irstrip for all types 
of military aircraft. Central U.S. locations are being 
considered. : é | | 
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‘Equipment and instrumentation required for the Intelligence 
Center will, for the most part, be fabricated by the Lockheed 
Aircraft Corporation, Missile Systems Division, the Eastman 
‘Kodak Company and TEM, Development and training of ARSIC | | 
‘Operational personnel will be accomplished under this project. | 


This task encompasses the obvious aspects of real estate ace 
quisition as well as design, construction, and installation of 
building facilities. ‘Shops for general maintenance and re- 
pair will be included. ‘Additional instrument shops and | 
electronic laboratories will provide for the installation and | 
_ maintenance of the components of the center, 


7 a. reining 


b. Contractor: Lockheed Aircraft Corporation, Missile ‘Systems 
Division | | 7 | 


Cc. This task Anvolves the orientation and schooling required to 
establish operational and personnel capability potential. 


8. a. Personnel Protection and Material Safety 


b. Contractor: Lockheed Aircraft Corporation, Missile Systems| 
= Division | : | 


Cc. Consideration has been given to personnel protection and 
material safety in planning all facilities, handling and 
| test equipment. Protection of operational personnel by use 
of protective clothing and Sprays, and provision of escape 
areas is a standard practice used in the propulsion and 
chemical industries. Protection of "nearby" personnel and 
‘work areas will be by filtration (modification of vapors to 
iB a * _- 
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secondary products) of vapors and deep sea disposal of waste 
_ liquids and solids. | 
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Other buildup and operational personnel will be shielded 
against blast, noise and vibration by the latest design 


serious problem. 


| ! | eld. Other Information 


_ ~ Detailed requiremerits of bage support and equipment requirements 
- : are presented in the appendix to this subsystem? Many of the sup- 
| _° port services required for the vehicle ground support program | 
currently exist at AFMIC. Those not currently in use are contained di 
| | in the AFMTC development plan for Support of the ICBM program. = 
| | These support. services will. be employed to the fullest extent in the 


ele. . Background History : 


| | | The requirements that have originated specifically for ARS ground 
| Support can be traced in part to the effort of IMSD in establishing 
! | the X-17 (RTV) as a forerunner of the WSLO7A (ICBM) at AFMIC. | 


_ vehicle continued surveillance of the base operations must be 


critically examined to furnish procedures and data required to 
establish an alternate launch facility. : | 


21 f. Future Plans 
a acacend enced 


The ARS ground support subsystem will adequately comply with the 
requirements that have been dictated in an effort to permit the 
achievement of orbital capabilities with maximm reconnaissance 


equipment and other base and range support equipment so long as 


- orbital and reconnaissance capability can be demonstrated. | 





* See MSD 1536, Vol. IT-1 Appendix. 
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Subsystem J- GROUND SUPPORT AND TRAINING 
Tab 1 - General Design ‘Specification 


I. GENERAL 


A. Statement of the Problem 
The purpose of this edhevetes is ne provide Plans and designs 
for facilities > ground handling ’ test equipment, and general. ‘Support 
of the Advanced Reconnaissance System. 


—«#éB. oach 


Pre. S acamiee 





y studies have been made to evaluate the total 
problems that will be encountered in establishing & suitable vehicle | 


fabrication schedule to match testing and flight schedules. In : 
addition, consideration has been given to component evaluation tests 


at in-plent taboratarves before components are approved for subsystem 


use and subsequent. cubsysten prototype installation. 


An evaluation nas been made of the preliminary require- 


- ments for the Captive ayeteas Test Facility which will be primarily 
concerned. with testing of Liquid Propellant engines , complete vehicle 


systems during hot firing runs, complete vehicle systens an radiation _ 
and other hazardous environments ; and the simulation of fis complete 


orbit environment. 


The present X=17 facility at ARMEC has been , orttdealiy examined 


in an effort to provide a ea aa scheme of operation for the 
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‘Support of the ‘Advanced Reconnaissance System and to ensure that the | 
operation will integrate easily and vemain compatible with the WS 107A 
operation. | 
Cons ideration has been given to the problems that will be 
| €ncountered in establishing an ultimate launching facility. For pur- 
poses of discussion this facility appears to have requirenents for 
launching and tracking similar to the current facility at ARMIC, al- 
a though the functional support will not be as elaborate. 
The tentative requirements for the establishment = vehicle 
intercept and control stations » Which will also serve as data ac=- 
quisition stations , have been established. 7 | — | a 
th addition, a central Seiten center, which will. 
serve as the focus for data interpretation, dsta analysis, and data 
display, is planned. This facility is discussed in Subsystem I. 
—G. Bolution or Recommendations 
ee | _ | ‘Since the in-plant facilities of this support subsystem ine 
| volve the design of many different unite of test, check-out » handling 
| and Processing equipment, and. since mich of this equipment is standard 
] 3 | laboratory or handling equipment used on other current programs P 
ey effort has been made to present general cana specifications of 
| | the units. 
The etnbeens ground handling units will be ‘Similar to those 
| 7 | used on the «17 (RIV). Program which are discussed in Volume W of the 
First Pied Piper r Quarterly Progress Report (MSD 1363). 
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A re-evaluation of the vehicle logistic flow scheme has 
been made (see Fig. J-1). | 


ARMTC FACILITY. "Consideration has been given to the hand- 


= ling of the vehicle during its assembly on the Atlas booster. Al~ : 


though little a concerning the type of equipment which is to be 
supplied at the Atlas launching pads has been supplied by the Air 
Force ; preliminary design of the vehicle places emplasis on using 


cranes and hoisting gear similar to that which will be used for hand- 


ling and assembly of the Atlas warhead. The more advanced vehicles 


require additional clearance of the Atlas gantry equipment, and it 


_ appears that a modification to the ‘equipment can he made as the subse~ __ a 


quent pads are built . It ales appears that the early vehicles will 
require a modification of the gantry equipment as well as modifications 
of electrical and electronic ae and equipment. ° 


A critical examination will be made Of the Atlas ground 


| handling and launcher design to provide @ foundation for design 


optimization with the ARS vehicle, This design will be evolved at a. 
later date for inclusion at the Alternate Taunch Facility. 
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Fig. J-l Vehicle logistic Flow 
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: other volumes of this ) Development Plan. 
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“Tab ¢ 
Subsystem J . Ground Support and Training 
MSD "IN PLANT"; HIV TRONMENEAL TESTING 9 FACILITY 


ZL PURPOSE — 


"In Plant" test facilities will provide services to duplicate, if 
possible » "in in-flight" conditions, Research, development and engineering 


laboratories. Existing test equinment wild be supplemented and ex. 


| panded, and in addition, mich ‘Specialized test ‘equipment will be fab- 
| “ricated y under the contract, This ne wa be primarily contractor 


furnished and Operated. 
IT.. ane 


struction. 


the added requirements of testing for the APS, epproximately 8000 ‘Square — 
feet of laboratory and testing area will be needed to house personnel 
and equipment, This area wilj be part of the "In Plant" facility 80 
that logistics problems of Procuring Components and material will be 
Simplified, Equipment to be installed and employed in this testing ares 


— will consist in general Of the following: 
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Subsystem J - Ground Support and Training 


Environmental test ‘equipment for temperature r humidity, : 
altitude, heat and radiation cycling, | = 


‘Shock ; acceleration, and vibration equipment for subsystem | | 
components. " _ 


Structural 


Structural and tensile test equipment for materials, hardware, — 
rupture and shear testing, a 


| _ An additional area of 6000 square feet will be needed at the "In - 
Bn Plant" “facility es iia test of Components in the vicinity of dan- 
| serous suxiliary Power system exhaust and raw fuels to be used in the APY, 
‘This ares, will i near the "In Plent" facility but physically isolated 
to protect personnel and property, Additional equipment will include: : 
‘Chemical analysis equipment | oe 
Fuel spray | cells 


| : | Testing and working cells 


Vemma veg 
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Subsystem J - Vehicle Grouna Support 
MSD "IN PLANT” MODIFICATION FACTi Try 
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Subsysten J Vehicle Ground Support 


iietatinns checkout 8nd handling equipment for this center 
include: : | | 
Direce wire ground ‘otetiee: 
- Shop equipment and tools 

Guidance Console ~ 

Electronic checkout ae 

Handling equipment 

Data Reduction 
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Subsystem J. Vehicle Ground Support 
| CAPTIVE SYSTEM TEST Facrrrpy 


I mastisties are required for supporting tests of the cpeaete: | 
| vehicle systen, the propulsion and APU subsystems, and hazardous 
components. ‘The tests will be captive tests simlating in-flight | 
and orbit environment conditions wherever Possible, The facilities 
and equipment for this testing include considerations for a hazardous 
| testing area in a Separate isolated location because of the toxic 
Mature of advanced engine propellants « The final location of the | 
isolated ‘esting s area ds ‘undefined at this time. _ ‘These facilities 
: will be contractor ; operated. 


on - DESCRIPTION AND JUSELFICATTOR 
‘This facility is to be divided into five peetiada: (1) Vehicle 
and propulsion subsystem testing; 3 (2) canponent testing including — 
APU's, valves, gages. and controls; (3) 9 central instrumentation 
data station; (4) nuclear testing; and ( 5 ), » an administration (non- 
hazard) area, | | 
| Basic vehicle systen, propulsion cysten, and camplete environ- 
. mental testing will be centered around & single control building, 
Provision for control booths i offices » Shops and local fuel Support 
control will be in this building, Four pads are planned in this area 
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‘Subsystem J - - Vehicle Ground Support — 


to be operated as desired. ‘Tyo will be for vehicle testing and calibra- 


tions; the third, for environmental tests; and the fourth, for system . 


_ investigation. 


The component and hazard area igs to be devoted to testing materials ’ 


APU equipment in suitable altitude chanbers ; propulsion system Components ; 


and electronic system elements under radiation ». Orbital environment, and - 
other conditions. The general arrangement is to be based upon a single 


control building housing So booths, cells, shops » and office erea,. | 
- ‘The fuel support: tor the two areas will be designed to contain properly 


any fire and to ) Suppress all toxic vapors and waste by flushing and 


filtration. 


The central instrumentation and data fectiity will handle all informa - 


‘tion from the testing areas. Multiple "quick look", control date recorders, 
and tape recorders will oo provided. | 


An isolated site to handle systems tests which employ such propellants 
as fluorine wid be required at a latter date, if the advanced pro- _ | 


pulsion mits —— fluorine | are injected into the program. | This facility 


is delineated s a8 an isolated Hazardous Test Facility. 
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Subsystem J - Vehicle Ground Support 
ADVANCED SSCONNATSSANCE SYSTEM INTELLIGENCE CENTER (ARSIC) 





rapidly exceeg realistic Values. [+t is essential that means be found for 
| minimizing redundancy ; for speeding up interpretation of Teconnais Sance 


| information » and for acquisition of trained intelligence personnel. Three — 


Branch, an Electronic Frocessing Branch, and an Infrared Processing Branch. 
Another function in preparation for actual Operation of the Center, is an 
_ Intelligence Operation training Program. Without this training program it 

will be impossible to provide interpretation in sufficient quantity to man 

_ the Center and date stations. | . - eo | 
| SO It is planned that these factitties will be Grr. They will, however, 


be Managed and Operated by contractor Personnel to Provide a stable organi- 


ae rng 
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- Subsystem J - Vehicle Ground Support 


II. LOCATION | 
location of the facility has not been suggested » pending opera- 
* = | ; tional analysis determination of the best sites. From the study of — 
| over-all intelligence requirements ‘and the importance of the data that 
will be presented » however, it appears that such a facility should be 
_ installea at a site where coordination and liaison for both military 
and contractor is readily available. More important, it appears that 
i ; the site should be easily accessible to top level military strategists. 
South Central U.S. - locations are being considered. 


Perret 
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Subsysten J - ‘Vehicle Ground Support 


IIr. DESCRIPTION AND JUSEIFICAT Ian | | | | 

The ARS Intelligence Center will consist of a plant complex with 7 
pe _ budldings or wings designed to the special requirements of three Bro- 
| | Cessing and interpretation Branches. Display rooms are provided near 


the Processing Branches for viewing large-scale maps. or hemispherical 


Sree pet rs ep 


terrestrial reproduction by senior Planners and commanders. The dienes 
area is planned to be readily accessible to subterranean car ports. 
: | | Equipment laboratories and shop and modification areas are to — | 
provided in underground ‘floors or separate Wings. 
The Intelligence Center will be supported by data relayed from the | 
Vehicle intercept , Control and Data Acquisition Stations. The preliminary 
: | . | _ Processing equipment re although physically located at each Data Station, - 
| | is an essential link in the Center's operation. While detail design of 
the velay methods have not been evolved, many existing methods will be 
| | critically examined to evolve the most expeditious. Processing at the 
| | Center (ARSIC) is accomplished by use of mechanical, photographic » opti- 


cal and audio-visual equipment, with storage and recall capability by use 
of a Minicard Systen. a 
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| Tab 6 = cont'd | 
Subsystem J - Ground Support and Training — | | 
VEHICLE INTERCEPT, CONTROL AND DATA ACQUISTTTON STATIONS — 

” In order to provide intercept and contact: with the satellite ve-_ 

: hicle as it traverses & particular orbit , stations mast be activated : 

in doaatsces which provide maximum possible data transmission time. 
| As & compromise between cost and data transmission, these Stations 

| | mst intercept 7 control, and collect as mach useful date, as will be : 

| Significant. Studies to determine the most useful number of such sta- | 
: ‘tons have been conducted, and the results indicate that four stations 
: , are needed: three within the bounds of the continental limits and one 

: in the vicinity of Hawait. 

II. LOCATION | 

| 7 Preferred location of the four Stations as indicated by previous — | 

| Studies can be pointed out as the Eastern Continental Coast » the Western 3 
| Continental Coast, the Hawaiian Islands ; and South Central U.S.A. 
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Subsystem J = Ground Support and Training 


ITI. DESCRIPTION AND JUSTIFICATION 


The four Stations are conceived as an Optimum compromise of Cover. 


a8, security, and logistical support. In addition, an initial station 7 


though this is not an optimum Jocation, 1t is required go that background 
Will have been established in the Operational Problems by the time con- 
tinuous orbits are attained. 
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| Subsystem J ~ Ground Support and Training 
AFMTC - CAPE CANAVERAL, FLORIDA 


I. PURPOSE 
The flight test schedule and purpose - is discussed under Subsystem ae 


II. LOCATION | 
AFMIC, Florida 


III. DESCRIPTION AND JUSTIFICATION 


maetitty requirements include ‘One-half (1/2) Missile ‘Assembly pula 


| ing for assembly ; checkout and minor modification of vehicles. A receiy- 


ing, assembly , and checkout Facility for nuclear components ; dee. , nuclear Z 
AFU's. One (1) Launch Complex suitable for boosters assigned to this Bro- 
gram. One-half ( ne rocket + storage Igloo for storage of igniters and 


8quibs. 
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, Subsystem J - Groung Support and Training 
| WEST COAST ~ Toc | 


launching Site, A preferable site is, Of course, one which avoids 


vehicle intercept ; sont » and data ieataityas statiche are ex- 


pected to be effective. The facility which is ‘expected to be GFF will 


be operated by contractor personnel. 


7 at present. The West Coast. Toc Site, Camp Cooke , California, ig receiv. 


ing serious consideration. ~~ 
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| Subsystem J : Ground Support and Training ; 


III. DESCRIPTION AND JUSTIFICATION 7 - 
Basically, the Alternate Taunching Site will be similar to AEMEC 
with the supporting features of Patrick Air Force aus incorporated. 
To support the personnel required for vehicle assembly, checkout , 


| launching ; intercept ; control and data assimilation » it ig estimated | 
that an additional 300 people Will be required for program support. 


and telemetering building; assembly building; control equipment ; elec- | 
tronic equipment ; fuel and oxygen storage H generator plant; complete 


internal communication; outside Commnication; tracking support ; range 


safety; housing; ground equipment; air conditioning of eritical areas; | | 


air-strip logistics | support ; transportation; and Special electronic, 


-Yadar and nuclear equipment, 
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